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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konnenmwmu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-Hay4YHbIE TpeaMeThl». CoryiacHo
nonoxeausMm PI'OC COO npoduinbHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SABJISIOTCA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
o0ImMM, CpeaHUM MpOo(eCCHOHATBFHBIM U BBICHIMM 0Opa3oBaHueM. B To ke BpeMsi Kaxablil U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTanuein
0o0ydJaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O LS U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorusy Ha yriyoI€HHOM YpOBHE, ONpeAesieT 00s3aTeabHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacrpenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJIMETHBIX CBsI3€Hd, JIOTMKHM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onarogaps 4emy NpocMaTpUBaeTCsl HAPABIECHHOCTh HA MOCIIEAYIOLIee pa3BUTHE OMOIOTHYECKUX
3HaHWH, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
HKOJIOTUYECKOT0 MBIIUICHUS, MPEACTaBICHUH O 310pOBOM 00pasze XHM3HHM, Ha BOCHUTAHUE
OepeKHOro OTHOIIEHUS K OKpYXarolllel MpupoaHOoi cpene. B mporpamme mo 6uonorum Takxke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro npenmera «buosnorus» B peanuzauuu TpedoBanuit ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHOB Yu€OHO-TIO3HABATENIbHON NEATENBHOCTH O0yYaromuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTMYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro o0Iero
o0OpazoBaHus.

VYuebHblii npeaMer «buonorus» Ha ypoBHE CpeaHEero oOmero oOpa3oBaHHS 3aBEpIIACT
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA pacIIMPEHUE U YriyOleHue 3HaHu|
00yYaroImuxcst 0 )KUBOU MPUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHUOTIOTHU
U OHOJIOTMU pPa3BUTHUS, TCHETUKH, CEJIEKIIMHU, OUOTEXHOJOTHH, HBOJIOLHMOHHOTO YYEHHS U
HKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOoJeHHOM YpOBHE OpUEHTHPOBAHO HA
MOJTrOTOBKY 00yYaroIuXcs K HOCIEYIONEMY MOTYyYeHHUIO ONOIOTHYEeCKOT0 00pa3oBaHMsI B By3ax
U OpraHu3alusix CpelHero mnpodeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOIMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U YIIIyOJeHbI
OMOJIOTHYECKHE 3HAHUS O PAaCTeHMSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIHHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BATh KAaK OPUEHTUPHI IS



nmocJenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpalys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadgun U MaTEMATHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMM OPraHMYECKOr0 MHpa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTo pazHO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAHUS OOydYalomuxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJCH, NPUHLMIIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTUU, MPUKJIATHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUHM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpPUEH CTAHOBIEHUS M Pa3BUTHS TOW WIM WHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
0o0y4JaroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETeHHE YMEHUI NCIIOB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME  OOYYAIOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJOTUYECKUX TEOpHsX, KOHIEMIMSX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IMpaBHiIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BU/I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYyYaroIMXCs C  METOJAaMHM  TO3HAHHUS  JKMBOH  MPHUPOBIL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAYK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJOTUM, TAaJCOHTOJOTMM, O3KOJOTHH); METOJAaMH  CaMOCTOSITEIBHOIO  IMPOBENEHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIIUIO; TIOJIB30BaThCS OMOIOTUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATD CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONIICHHIO K OKpY)Kalolleld MNPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO M  3I0POBBIO



OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOGUIAKTUKU HH(EKITMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEIIbHOCTH B 4YPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO U TEXHOIEHHOI'O XapakTepa,
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbpIMH €10 ITPoOJIeMaMy, METOJIOJIOTHEH OHMOJIOTHYECKOTO HMCCIIEIOBAaHMS, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTHENbHBIM €€ OO0beKTaM | SBJICHUAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOAOII0JIB30BAHNUN
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHBl BHIOB, JKOCHCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYaIMSX IPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMS OMOIOTHIECKUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOONPEJIEIICHUIO, B COOTBETCTBUU C WHJMBUIYaJbHBIMM HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4eHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeN0),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéToM cHenu(UKN ero coJepKaHus U HAMpPaBIECHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYEeCcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(peCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBUEM MPU O0y4eHMHM OMOJIOTMM Ha YIiayOJEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmmxcs B
BBITIOJTHEHUH IPOEKTHBIX U yUeOHO-HUCCIIeI0OBATENIbCKUX pa0oT, TEMaTHKa KOTOPBIX OMpeesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX

YCJIOBUU.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

ConepkaHue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  TPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM TpoOsiemMbl. DyHaMEHTalbHbIC, NPUKIAAHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAaHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogorueil. 3HaueHrue OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YEJIO0BEKA: MEJIULIMHE, CETLCKOM X035MCTBE, TPOMBILLIECHHOCTH, OXPaHE IPUPOIBL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKIX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaAMeT u3ydeHus ouosorun. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XHMHYECKOTO0 COCTaBa, JMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak dopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenrta. [loctaHoBka u mnpoBepka rumore3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TOJYYECHHBIX PE3YNbTaTOB. [[pUUMHBI UCKaXKEHUS PE3YyNbTATOB SKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTaHU3ALMM KUBOM MPUPOIb», «CTpoeHNEe )KUBOTHON
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «bruoreonenos,
«buocdepar, «MeToabl U3ydeHUs KUBOU TPUPOJIBI.

O6opynoBanue: 1abopaTropHoe 000pyIOBAHUE JIJIS POBEACHUS HAOMIOICHUN, U3MEPEHUI,
AKCIIEPUMEHTOB.

IpakTuyeckas padora «/crmoiap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CHUCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-(QyHKIMOHAIbHAS €IUHULA >KUBOTO. VICTOPHST OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ  MEUYCHbIX AaTOMOB, AuddepeHnHanbHOe  IEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «l3yueHne MeTOMOB KJIETOYHOW Owonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPHUTENSl, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPErYJISALNH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enxoB. buonorunueckue QyHkmu 6enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy/ bl M monucaxapuipl. OOImui miaxn
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA YIi1eBOA0B. bruonornueckue GpyHKIMM yriIeBOA0B.

Jlununel.  TuppodunbHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukanus — nunujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune HykinemHOBBIX KuCIOT. HykineoTusl.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa IHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYHKH, UX (QYHKIIMU B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyln. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«PacrnpenesnieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYNbl OelKay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C IOMOIIbIO KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KieTkH. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuyeckod MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuto3. Dx30muto3. Kiletounas cTeHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas pyHkuus anmnaparta ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kietku CtpoeHne M QyHKIMH HEMEMOpPAHHBIX OPraHOMIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiit nentp. CTpoeHMe M JABWKEHHME JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBeli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIIpPENapaThl PaCTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

Jlaboparopnasi pabora «liccinenoBanue miua3mMoian3a M JEIUIa3MOJIM3a B PACTUTEIIbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AcCUMUIISIIINS U TUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonn3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTe KUCI0poa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
oOecnieuenue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapaKTep
peakiuil kieTouHoro Metabonusma. epmMeHTHI, UX CTPOEHHUE, CBOWCTBA M MEXAHU3M JCHCTBUS.
Kodepmentsl. OTnuyns ¢pepMEHTOB OT HEOPraHMUECKUX KaTajau3aTopoB. benku-akTuBaTOpHI U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKIUH OT pPa3IMn4YHbIX
(dakTopoB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BELIECTB B KieTke. DOoTocuHTE3. AHOKCUEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsI U X UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOMEHa BEIIeCTB Tepell aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIuTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMuUJIa3bl WIK KaTanas3bl)y».



Jladoparopnasi padora «l3ydyeHue (QepMEHTAaTUBHOTO pacIICIICHUsS TEePOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHgopManus U peajn3anus e€é B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMUHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3e OeIKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHsbie 3a00neBanus 4enoBeka, ’KuBoTHbIX, pactenuii. CI1I1MJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKHIT), CUHTETUYECKMH M TMOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MEepUO/Ibl
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocombl. Ctpoenne xpoMmocoM. Ternomepsl 1 TenoMepaza. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprokunes u nutokunes. buongornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. T UIIbI )KUBOTHBIX TKAHEH : SMTUTEINATIbHASL, COSTUHUTEIIbHAS,
MbIlIeYHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEeW B OpraHax
JKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pACTEHUN: TPOMU3Mbl U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmoB. IloriomieHre Bojabl, YIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacreHusMu. [lutaHue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKIETOYHOE IHILEBAPEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEpPXHOCTh KiIeTKu. KoxkHoe nbixanwe. /[prxarenbHas moBepxHOCTh. JKaOepHoe u JIErO4HOE
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl U MJIIEKOMTUTAIOMUX. Perymnsius npixanus. J[prxarenbHbie 00BEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYObl U KpoBb. Kpyrm kpoBooOpareHwus.



OBOJIIOIIMOHHBIE YCIIOKHEHHUSI CTPOEHUST KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CoxkpatutenbHblie Bakyoiau. Opransl BeieneHus. OuibTpaius, CeKpenns 1 00paTHoe BCaChblBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LHUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3aIMTA OpPTraHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOKIEHHOTO HMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxxuMocTe M perynsuuss y OpraHu3moB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi U SHAOKPUHHAs CHCTeMa XUBOTHBIX U uernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOJOPOCIIN,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PacTeHHUI pa3HbIX OTJIENIOB, BIIAYKHBIE MTpENapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
KpaxMasia ¥ OelKOB MO AecTBUEM (EpMEHTOB, 000pyIOBaHKE IS JEMOHCTPAIIMH OIBITOB IO



U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJIbHBIX JBWXXEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBeie kneTku, win ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. 'amerorenes y ;kuBoTHbIX. [TosioBeie sxene3bl. O6pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

Omio10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbl qpobnenus. /Jlemepmunupogannoe u HedepmMuHupoganuoe opoobnenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJbTaT UepapXUUYECKUX B3aUMOJCUCTBUI reHOB. BiusiHue Ha sMOpHUOHATILHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUUECKHE MPOIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX PAaCTEHHI.
OO6pa3oBaHue 1 Pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3sMHOXKEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOXXEHHE OBIVICHBD», «Pa3MHOXEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capanum», «Pa3BuTue mnATYmKH», «J[BOMHOE OIJIOMOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKIT MAOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIETOK U CIIEPMATO30UI0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTiu renetuku. Padorsr H. K. Konbiosa, H. U.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, HO. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBoiit 3axkoH MeHens — 3aK0H e IMHO00pa3usi TMOPHI0B
nepsoro nokonenus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyToOuHbIH ~ XapakTep  HacjieIO0BaHUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. PadoTer T. Moprana. CuersieHHOe Hacae10BaHNe
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTmyeckas CTPYKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKMIT KOHTPOJb pPAa3BUTHUSl pACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acleKThl KOHTPOJIS M U3MEHEHUS HacjeICTBEHHON MH(pOpMaluu B MOKOJIEHHSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanue», «Henonnoe noMmunnpoBanuey, «CLeIIEHHOE HACIE0BaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEN3M», «B3anmoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JUIsl JIEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NPHU3HAKH. BHIBI  HU3MEHUMBOCTHU:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3/JaHUHM TE€HETHYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYMHBI BOSHUKHOBEHHS MyTalui. MyTareHbl W HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAaAcie008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHYUBOCTEY, «Melo3y, «OmiogoTBopeHuey, «I eHeTndeckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHHMS TE€HOMa YeEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ noMoubro [T1P-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawllel cpeabl. l'eHeTnueckas MpeapacrnoaokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcnbiTanue npousBoautTesnei mo moroMctBy. Ot6op mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO peAaKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK s momydyenus
VCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TuOpuUaU3aLs.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CENEKIINN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi padora «/3ydueHue cOpTOB KyJIbTypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CoznaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUS U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amuss U comartudeckuii smOpuoreHe3. lcmosibp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SHIEKIETOK U KIIOHUPOBAHUE )KMBOTHBIX. METO/ TPaHCILIAHTALUHU S1EP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKUM aHaIl3 IPOTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHWeM TEXHOJOIMH TpEXMepHOro OMONPHUHTUHIA U cKaddonauHra 1 pereHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJiepKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHble 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «llosydeHrne MOJIOYHOKHUCIIBIX POIYKTOB.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KITACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomonmonHas Teopus Y. [lapsuna. Ilpeanocbuiku BO3HUKHOBEHUs JapBUHU3MA. JKu3Hb
Y Hay4dHas JaearenpbHocTs Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
PasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUBOCTh, OOppOa 3a CyILIECTBOBaHHUE,
€CTECTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndeckoit Teopun 3Boonuu (CTI). HelitpanbHast TeOpHS 3BOIIOLNH.
CoBpeMeHHas 3BOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JdemMoHcTpauMu

IToptpersr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonzaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (nmo K. Jlunnero)», «JlecTHuna >KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3m popMHUPOBaHUS IPUCIIOCOOICHUN Y paCTEHUH U AKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxonku Y. [lapBunay,
«Dopmbl 60pBOEI 32 cymiecTBOBaHMEY, «[lopoas! ronyoeiy, «MHOoroodpasue KyIbTYpPHBIX GopM
KanycTel», «lloposibl AoMalHUX >KMBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BHIOB (1o Y.
HapBuny)», «CxemMa COOTHOIIEHHS JBWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonmynsanuss kak »JieMEeHTapHas eAuHuna 3Bomolrd. COBpEMEHHBIE METOAbl OLEHKU
TeHETUYECKOr0 pa3Hoo0pasus U CTPYKTYpPbI NoNyssiui. M3menenue reHooH1a MOMyIsun Kak
AIIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBHl (IABMIKYIIME CHJIbI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
KomOuHnaTtuBHast ©3MeHYMBOCTb. [[peli¢ reHOB — ciryyaiiHble HeHaIlpaBIeHHbIE U3MEHEHUS YacTOT
ajuteniedt B monmyssiusix. D¢ ekt ocHoBatens. Ighgexkm dymouiiounozo copaviuika. CrudceHue
2eHemuU4ecKo20 pasHoobpasus: npudunsl u creocmeus. llpossnenue aghghexma Opetigha cenos 6
oonvuwux u maneix nonyiayusx. Murpauuu. M3onanus  momynsuuii:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAs).

EctectBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatolMii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBEEHUS )KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pPEe3yJbTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHUE
pHUCIIOCO0IeHUH y opranu3zMoB. ApoMopdo3bl 1 uanoagantauuu. [Ilpumeps! npucnocodaeHuil y
OpraHu3MoOB:  MopQojoruueckue, (GU3NOIOTHYECKHEe, OHOXMMUYECKUE, IMOBEJICHYECKUE.
OTHOCHUTETBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
WM3onmsmmst — xmrodeBoit daktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUeCKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3aus, rudpuau3ays). JuTeabHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp oBomonMoOHHOM Ouoniornn B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpazusd. MUKPOIBOIIOLUS U KOIBOJIOLUS IMAapasUTOB M UX XO031€B. MeXaHU3MBI
(GhOopMUPOBAHUS YCTOMYHBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.



JleMoHCTpauMu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «llomysauoHHas CTPYKTypa BUAay,
«Cxema mposiBIeHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  DBOJIIOIUN,
«OKoyornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAIUSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «llomynsaiunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA eCTecTBEHHOro otbopay, «Popmbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHycTpralbHbIi MEJTaHU3M», «OKuBblie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buna», «Bunpl-nBoiiHukn», «CtpykTypa Buaa B 1npupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«OKoyNornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peaeUHBINA THOPUITY.

O6GopynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesa MTHI] U 3Beper ¢
npUMepaMu pa3jMyYHbIX MPUCIOCOONIEHUH, Yydela MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue METoAbl U3y4E€HUS SBOJIOIHH.
[Tepexonnbie HopMbl U GUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaguueckue Metoasl uszyueHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue odmactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OJIIOTUYECKUE METO/Abl M3YyUEHHUS 3BOJIOLUH.
I'eHeTnyecKHE MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYyISpPHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoOBpeMeHHbIE METO/IbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkens.

Tabnuubl U cxembl: «PUIOreHETUYECKHH Psi/l JTOIAan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukThl», «HavambHble CcTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMYHBIE Y AHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBlICHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIUHU, repOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHHW3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule



Hayunple THMOTE3bI TPOUCXOXKICHUS >KU3HM Ha 3emiie. AOWOreHe3 W TaHCIEPMHUS.
JloHayuHblE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue onsltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHBIE ATarnbl HeOpraHuueckoi »Bosonnu. [InanerapHas (reosioruyeckas) BOJIOLHMSL.
XUMHUUECKasi IBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa Jx. XosjaeiHa, reHeTHyeckas rumnoresa [
Ménnepa. Puboszumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAass H  aOCONIOTHAasE  TE€OXPOHOJIOTHS.
['eoxpoHoOnOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanbHble sTanbl oprannyeckoil apomtonuu. [losiBieHre U 3BOMIOLUS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHUE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBblXx Ha 3emse coobmectB. Crpomaronutsl. Ilpokapuorsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl ABOJIONMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl paCTEHHIA.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUH U 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Mpoucxoxaenne miekonuTarouux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, NAIEC0301, ME3030H,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4ecKuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIHMIIBI KiIaccu(UKauu OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «CxeMa ombita @. Penuy, «Cxema omnbita JI. Tlactepa mo m3yueHuto
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUMY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOuoreHesay, «Cucrema sxuBoit npupoas», «CtpoeHue
BUpyca», «Apomopdo3bl pacTeHuid», «PuHHOPUTB), «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokneTounsle  Bogopocany, «Mxu», «llanopoTHukn», «l['0JTOCEMEHHBIE PACTEHHSY,



«Opranbl 1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHSA JKUBOTHOTO MHpPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmer, «Kumeunononoctusiey, «llnockue yepBu», «HUneHucroHoruey,
«Pw10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItuupby, «Mnekonurawomue», «Pa3Butue
J)KU3HU B apXxeuckoil spe», «Pa3BuTue XKU3HU B MPOTEPO30MCKON 3pen», «Pa3BUTHE KU3HHU B
Maje030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaiTHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTMEIOB, KOJUJICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

Jladboparopnasi padora «/I3ydeHHe M ONUCAHUE HCKOINAEMbBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «3yuenre 0coOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl n 3a7aun aHTpOnoa0oruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBO  uyenoBeka € KUMBOTHbIMU. (CHcCTeMaTHyecKkoe IIOJIOKEHUE YEJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAIbHOW CHCTEMBI.

JIBuoKky1ue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKkre, conranbHbie. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHbI (IIPOKOHCYIbI) U
paHHUE MOHTHJIBI — OOLIME MPEeIKHU YeIOBEKOOOpa3HbIX 00€3bsH U J0/eill. ABCTPAJIONUTEKU —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
NPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOTro. YenoBek HeaH1epTalbCKUi
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOTO THIA, JAEHHCOBCKUMI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u nmajaeoreHoOMuKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMyNALMSIX YelIOBEKa.
MyrtanuonHsIi mporece u nonumopdusm. I[lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«a¢ ekt ocHOBaTENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacebl. [loHste o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uMaTCKO-aMepuKaHcKas). Bpems u
IyTU paccelieHus 4YeJoBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpensl. BiusiHue reorpaduyeckoil cpenpsl U Apeiida reHoB Ha MOpPGOJOTHIO U (DU3HOTIOTHIO
YyeJioBeKa.

MexIuCUUIIMHAPHBIE METOJAbl B (U3HUECKOl (OMOJIOTHYECKOl) aHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISIUM.



buocouuanbHple  MccneAOBaHMA ~— OPUPOAbI  YeloBeka.  VccrmegoBaHue — KO3BOJIOLUHU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl  aHTPOMOJIOTUUY», «[ OJIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT MIMMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «OJBOJIOLMOHHOE [PEBO UEJIOBEKa,
«ABcTpasionutek», «HenoBek ymenslii», «HenoBek nNpaMoxoaauminy, «JleHUCOBCKUI 4eI0BEK»
«Heannepranbipy, «KpomanboHIb, «lIpeaku denmoBekay», «DTambl 3BOJIOLNUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
4eJoBeKa, penpoaykiu (hotorpadun) KapTHH ¢ MUGOJIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepela 4elloBeKa M yeperna IIUMIaH3€, MOJIEiIb KUCTU YeJIOBEKa U KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM).

IIpakTnyeckas padora «3yueHue 3K0JOrMYECKUX afjanTallui YeT0BEKay.

Tema 6. Jxo010THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dkojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amaum skonorun. Csizb
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM JJIs 4YeloBeKa. DKOJOTMYECKOE MHPOBO33pEHHUE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckne (akropel M 3aKOHOMEpHOCTM uX JjeicrBud. Kiaccuduxanms
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3Konorndeckuid gpaxrtop. JelcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

Temnepatypa kak dKkojorudeckuii dakrop. [leiicTBue TemmepaTypbl Ha OpPTaHH3MEI.
[lolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.



BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOUIEHHIO K Boje. llpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA36MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHI JKU3HH.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. KuzHeHnHsie Gopmbl
pacTeHUi: JepeBbs, KYCTapHUKH, KyCTapHMUYKHM, MHOIOJIETHHME TpaBbl, OIHOJETHUE TPAaBHI.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomnepamnus, MyTyaanu3M, KOMMEH CAIN3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaLuu

Tabmuubl 1 cxembl: «IKonorndeckue (GpakTopby», «CBETOBOW CIEKTP», «IKOIOTHIECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIE», «DHU3NOJIIOTUYECKUE aJanTalli >XKUBOTHBIX», «Cpeasl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHble GOPMBI pacTeHHiD», «Ku3HEeHHbIE (POPMBI )KUBOTHBIX»,
«2KocHuCcTeMa IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jjiecayn, «llemn nutaHus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

Ob6opynoBanue: repOapuu pacTeHUH U HKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIIHUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJIJIEKIIMH TEIUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yydenga MNTUL M 3Beped, repOapuu pacTeHH, OTHOCSLMXCA K TUrpopuTaM, KcepopuTam,
Me30(puTaM, KOMHAaTHbIE pPaCTEHUS JTaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpenax, TepOapuM M KOJJIEKIMHM pacTeHUM W JKMBOTHBIX, OOJajalolux dYepTaMu
IOPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBMH JKM3HHU, TrepObapuM M KOJUIEKIIUU
pacTeHU M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (OPM, KOJUIEKLUH KUBOTHBIX, YIaCTBYIOIIUX B
pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIEPATYPBI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTMYEeCKHE XapaKTepPUCTUKU momyisiuuu. [lomyssiius kak Ouojoruueckas cucremMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI oMy auuid. OCHOBHbIE MOKAa3aTeNN MOMYIISIINN:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0J0OBas CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpALUSL.



OKoyloruyeckasl CTpykTypa nonyianud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamumka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nonyisiuud. Kpussle poctra uyucienHoctu mnonyisuuu. Kpusbsie BbDKUMBaHus. Perymsius
YHUCIIEHHOCTH TMOMYJSLMHA: POib (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJIorudeckue cTparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKoNMOrMUecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornyeckord HumM Jix.M. Xatunncona. Pazmepsl skosiornyeckoid HUIIM. [loTeHmanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpaTErwH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buonoruueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JdeMoHcTpannn

IToptper: Ix. . XaTuynHCOH.

TabmuIel 1 cXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYIsSuny, «IIpocTtpancTBeHHas
CTPYKTypa nonyisauuu», «Bo3pacTHble mnupamMuisl nOomymsiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornueckord Humu Jx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCEICHUIOY.

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O610ku 3kocucTeM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BenecTB 1 MOTOK 3HEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4eCKUe MUPaMUIbl
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
buopa3noobpa3ue 1 moJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
OKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas ¢uopa u ¢dayHa.
CunanTponuzanus ropojackod (¢ayHbl. buonornueckoe ¥ XO34WCTBEHHOE 3HAUYEHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUI OPraHNU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC 3HEPrUM U BEIIECTB MEXAY CMEKHBIMH IKOCHCTEMaMH. Y CTONYMBOCTH
OpraHMU3MOB, MOMYJSILUNA W 3KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICUCTBUM.



Mexanusmbl  6030elicmeusi  3aepsA3HEHUtl  PA3HblX MUNO8 Ha  CyOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHSAX, OCHOBbl IKOJNOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemoHcTpauMu

[Toprper: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucteMa XBOHHOro Jjeca», «OyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMIMHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YUCeI», « IKOJIOTHUECKas mupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuia suepruny, «Odpazosanue 0osoray, «llepBuunas cykieccus», «BoccranoBienue geca
nocJje noxapay, «9KoCucTeMa 03epay, «ArpoueHos», «KpyroBopoT BelecTB U IOTOK SHEPTUU B
arporeHose», «IIpumepsl ypboskocuctem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

JlaGopaTopHas padora «/3yyeHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX WIEHHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKeKypeusi «IDKCKypCcHsl B TUITUYHBIA OMOTEoreHo3 (B MyOpaBy, Oepe3HsK, CIIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHsl B arpo3KocucTeMy (Ha MOJIe UM B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o6ojg04Yka 3eMiH, e CYHIECTBYET HMJIM CYIIECTBOBAJa
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocdepe. O6mactu 6rocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHUs 6uochepsl. OcodeHHocTH Onochepsl Kak riaodanbHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BewecTB u
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, IyCThIHU, TPOIUYECKUE JIeca,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHaNa K OMOCHEpHBIX
byHKLIU.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUPOIE»,
«OcHoBHBIE OMOMBI cymny, «KnumaTtuueckue nosca 3eminny, «Tynapay», «Taiiray, «CMemaHHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpebl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.



AHTPONOTreHHOE BO3/ICMCTBUE HA pACTUTEIBHBIN U AKUBOTHBIM MUp. OXpaHa paCTUTEIBHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE MNPHHLMIBI OXpaHbl mpupoasl. Kpacusie kuuru. Ocobo
oxpansiemble pupoHbie Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKH.

OcHOBHbBIEC IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanabHoe
IPUPOJIONOIL30BAHUE U COXpaHEHHE OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHsSI ONACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0cCucmem u cnocooos 6opbobl ¢ HUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaLuu

Tabmuubt w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHUe THIPOChephD»,
«3arpszHeHue no4Bbly, «[lapHUKOBBIH 3P PerT», «Oco00 OXpaHsIeMbIe TPUPOIHBIE TEPPUTOPHUL,
«Mopenu ynpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHsieMbIX pacTeHUI U KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepaunn, KpacHOW KHUTH pErvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS OOYYarOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHWOJIOTMH BbIIEICHBI
CIICAYIOIINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOH  TpaKIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe paszeumue BHYTPECHHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CNOCOOHOCMU CMABUMb IETH U CTPOUTH )KU3HEHHBIE TJIAHBL.

JlugHOCTHBIEC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI 110 OUOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEW MO3WIMHU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJICHHUIO, B3aHMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «bruosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIBHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMUA U COIHAIbHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS Yy4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTH POCCHUICKON IPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMSITHUKAM IPUPObI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIIAM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUIA;

MOHUMAaHKE YMOITMOHAIBHOTO BO3JICUCTBUS KUBOM IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHUE U peann3alus 3J0pOBOro U 0e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOATEILHO BBITIONHATH TAKYIO JIEATEILHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOrM4€eCKOr0 BOCIIUTAHHUS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAIOLEH CPEIbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIpaBUJI MOBEICHMS B INPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IPAaKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH dKOJIOTHUECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH LIEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecredyeHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jaroumxcs, opMuUpyeMoit pu U3y4eHUH OHOJIOTUY;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHUsT Ha OCHOBE HAy4yHBIX (DAaKTOB W MMEIOUIMXCS JAHHBIX C HENbI0 TOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE LIEHHOCTH HAy4YHOU IEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH NPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJJOBaHMEe, HAOII0JEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00ecreunBaroIIne
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CHOCOOHOCTh 00yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHbIE ACHCTBHS B IMO3HABATEIbHON U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC EHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCajbHble Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEpCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYITMPOBAaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

MCIIONIb30BATh MPU OCBOCHUH 3HAHUN TPUEMBI JJOTHYECKOTO MBIIIUICHHUS (aHaIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJIOTHYECKUX TOHATUH
(BBIICIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C JIPYTUMU IMOHSATHSIMU );

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHUSI (MHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKTIOYCHHUS,

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHHUS CYIICCTBEHHBIX CBS3CH W
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIO0TE3Y €€ peleHus, HAXOIUTh apIryMEHTHI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJIYUYEHHbIE B X0OJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M 0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HMUECKHe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUS TMpe/ylaraeMoil 3aJayd, YYHMTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dopM B3aMMOAEHCTBUS NPH pelLIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
NeMcTBUSA 110 €€ OCTHXKEHUIO: COCTABIISATh IUIaH JeWCTBUM, pacupeaessaTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLIEHWBATh WJEH C MO3ULUU HOBHM3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCTIONIB30BaTh OMOJOTMYECKHE 3HAHUS JUIS BBIABICHHS NpOOJIeM M WX pEUIeHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M MIPOSIBICHUIO IIIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIXKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOjepKaHMs ydeOHoro mpeamera «buosorus» Ha
yrayOIEHHOM YpOBHE OPUEHTUPOBAHKI Ha o0ecriedueHre MpoGrmiIbHOr0 00y4IeHUS 00yUJaroIIIXCsl
O6nonornu. OHM BKITIOYAIOT: CTIENU(UIECKUE 1T OMOJIIOTUN HAyYHBIE 3HAHUS, YMEHUS U CTIOCOOBI
JeMCTBUI MO OCBOEHUIO, UHTEPIPETALUU U NPeoOpa30oBaHUIO 3HAHUM, BHUJIbI IESTEIBHOCTH IO
[OJYYEHUIO HOBBIX 3HAHMHW M MX NMPUMEHEHMIO B PA3IMYHBIX Y4EOHBIX, a TaKXe B PEaJbHbBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaThl IPEICTaBICHbI 10 TOAaM U3yUYEHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO0 npenMera «buonorus» B 10 knacce 10nKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MecTe U PoJIi OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAayK, B
(bOpMHPOBAHNHY €CTECTBEHHO-HAYUYHOUM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELICHUU
po0JieM palOHAIBHOTO MPUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBONOJAraroliue
OMOJOTMYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckne Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIeIJIeHHs, YUCTOTHl raMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAcieJICTBEeHHON u3MeHunBoctn H. V. BaBuioBa), NpUHIMITEI
(KOMIUIEMEHTApHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHM3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OHMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (MeTab0IM3M), MPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, noCTAMOPHOHATIBHOTO pa3BUTHA, pPa3MHOXKEHH,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOOpA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M X (QYHKLIMAMHU, MEXKAY OPraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTEJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yYMEHHE pemaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBIATH IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCJIETyeMbIMU OMOJIOTHYECKUMH IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TMPAKTHYECKHE Pa0OTHI, COONIONATHh MpaBHiIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1enb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIyY€HHBIE PE3YNIbTATHI U JENIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHUBATh YTUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B 001aCTH OUOIOTHH
U MEIMLMHBI (KJIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE H3MEHEHUE
F€HOMAa U CO3/l1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X031 CTBA, MUIIEBOM
IIPOMBIIIIIEHHOCTH, YIITyOJISTh TO3HABATENbHbIN HHTEPEC, HAallPaBJICHHbII HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOILEH NPodecCHH U MPOAOIKEHNE OMOJIOTHYECKOT0 00pa30BaHusl B OPraHU3aluax
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMU.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npeamera «buonorus» B 11 knacce NOIKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUH HKOJOTHYECKUX MpOOJeM YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
paloHaIbHOTO MPUPOIOTNIONIb30BaHMS, U B (GOPMUPOBAHNH LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
o0LIEeCTBY, YENOBEKY, O BKJIAJ€ POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKHX 3HaHUI, KOTOpas BKIIIOYAET ONpPEIesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUHA (BHL,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTEe3bI (TUnoTte3a «mupa PHK» V. I'unGepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMHU HAyYHOTO IIO3HAHHUS, HCIOJIb3YeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACIATh CYIICCTBCHHBIC NPU3HAKU: BUJIOB, OHMOTEOIEHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJTONATPUUECKOr0 U CUMIATPUYECKOT0 BUA000pa30BaHusl, BIUSHUS BUXKYIIUX CUJI BOJIOLUU
Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOICHHOCTH OPraHU3MOB K cpefe OOMTaHUs, YepeloBaHUS
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MIOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aMMOCBS3H MEX/y IIPOL[ECCAaMU BOJIOLIUHU, TBUKYIIUMH CHIIaMU
AQHTPOINOTeHe3a, KOMIIOHEHTAMH pAa3JIMYHBIX HOKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUATEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OMOJOTHYCCKYI0O TEPMHHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOTUMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE peniaTh OMOJOTUICCKIE 33]Ja4H, BBISBIIATH IPUIMHHO-CIICICTBEHHBIC CBSI3U MEKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMH TPOLIeCCaMU U SIBICHUSMH, JeNaTh BBIBOABI U MPOTHO3BI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMCHHE BBIOJIHATE JTAOOPATOPHBIE M TPAKTHYECKHE PpabOThI, COOMIONATh MpaBUia TpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX JKCHEPUMEHTATbHBIMU CpPEICTBAMH,
dbopMynupys 1eb UCCIeI0BaHNUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEWIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MYOJUYHO IPEICTABIATH
MOJTy4YEHHBIEC PE3yNbTaThl HA YYCHHUECKUX KOH(PEPEHIIUX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKICHUM IKHU3HHU, UEIOBEKa U
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TII0O0ATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyayIIel podecCHOHAIbHOM AesITeNbHOCTH B
o0nacTu OMOJOTUH, SKOJIOTHH, TPUPOIOTIOTB30BAHUS, METUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPHHAPHUH, CEIHCKOTO XO035HCTBA, MAMICBOW MPOMBIIUICHHOCTH, YIITYOJISTh 1TO3HABATEIBHBIN
WHTEPEC, HAIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MpodeccHu 1 MpOoJ0KEHNE
Omonoruvyeckoro oOpa3oBaHMsl B OpraHU3aAIUAX CPEIHEro Mpo(eCcCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.



Ne i/

10

11 wu

12
13

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

buosorus xak Hayka

JKuBble cucTeMBl U BX HN3YUYCHUC

buonorus KieTku

XuMuueckas opranm3anys KJICTKHU

Crtpoenue u QyHKINH KIETKU

OOMeH BelecTB U NPeBpalleHne YHEPTUHU B
KIIETKE

Hacnencrennas ungopmanus u
peanmzanus €€ B KIIETKE

JKW3HEHHBIN UK KISTKH
Crtpoenue u GyHKIIUA OPTaHU3MOB

Pazmuoxenue u Pa3BUTHEC OPTraHU3MOB

I'enernka — HayKa 0 HaCJICACTBCHHOCTH

HN3MCHYMUBOCTU OPTaHN3MOB
3aKOHOMepHOCTI/I HaCJICICTBCHHOCTH

3aKOHOM€pHOCTI/I HU3MCHYHUBOCTHU

Bcero

10

10

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

1.5
1.5

0.5

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

http://school-
collection.edu.ru

http://school-
collection.edu.ru



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A

14
15
16
17

I'eneTnka yemoBeka
Cenexuusi OpraHu3MoB
buoTexHoJIOrHMS U CHHTETHYECKAs OO0 U

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

B~ B W

102

o1 B O O O

0.5

13



11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypchbl
http://school-
collection.edu.ru
1 3apokIeHUE U Pa3BUTHE IBOJTIOIMOHHBIX 4 0 0
MPEJICTABICHUI B OMOJIOTHI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
MaxkposBoorus u e€ pe3yiabTaThl 6 0
[TpoucxoxaeHUEe U pa3BUTHE KU3HU Ha
4 15 1 1.5
3emie
5 [TpoucxoxaeHne YeI0OBeKa — aHTPOIIOTEHE3 10 0 1

DKOJI0rus — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY2Karolleu cpeaou

Opranu3Msl U cpesia 0OUTaHus 9 1 1.5
OKoJI0Tus BUJOB U MOIYJISILUN 9 0 0.5
9 DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 brocdepa — rimobaibHas SKOCUCTEMA 0 0
11 YenoBek U OKpysKarolas cpeaa 6 0 0
12 PesepBHOE Bpems 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 7.5


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., AkninonepHoe obmectBo «M31aTenbcTBo
«IIpoceemenue»

* buosorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nox peaakuuen [laceunuka B.B., AkunonepHoe 00111ecTBo

«3narensctBO «lIpocBemienne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
- O6mras meroauka o0yuenus omosioruu B mikojie / T. B. BanoBa,

E. T. bpoBkuHna, I'. C. Kanunosa u 1p.; noa pexn. T. B. Banooii. — M.: [Ilpoda,
2010. 271 c. — (Poccuiickas akageMus 00Opa30BaHUS — YUUTEIIO).

- buonorus: B 3 1./ 1. Tetinop, H. I'pun, Y. Crayt ; nox pexn. P. Comnepa. — M.
JlaGoparopus 3Hanuid, 2022.

- TepemoB A. B. buonorusi. buonorudeckue cuctemsl u nporeccol. 10-11
KJ1acChl (YTITyOJICHHBIN YPOBEHB): METO. mocooue st yuutens - A. B. Tepemog,
P. A. IlerpocoBa. — M.: Muemo3uHa, 2015. — 168 c.

- TepemoB A. B. buonorusi. buonornueckue cucremsl u npouecchl. 10 kmacc:
nocoOue AJis CaMOCTOSTENbHOU paboThl 00yuaromuxcs (yriy0aeHHbI ypOBEHb) /

A. B. Tepemos, P. A. IlerpocoBa. — M.: Muemo3uHna, 2015. — 343 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

- https://ege.sdamgia.ru - Peury EI'D
- Poxuos http://testipobiologii.ucoz.ru/ - TecTsl Mo OMOJIOTUK OT YUUTEIIS
ounonorun Mypomuepoi KO BinaguMupoBHBI (aBTOPCKUN TEPCOHATBHBIN
cauT)
- Marepwuainsl a1 noarorosku k EI'D - https://www.bio-fag.ru
- Enuras kosutekius o0pa3oBaTeIbHBIX pecypcos -http://school-
collection.edu.ru/catalog/search
- CTymapuyM - TE€CTBI, KypChbl, MaTEpHAbI Il TOATOTOBKHU K EI'D -

https://studarium.ru









